Background: A growing body of literature supports patient and public involvement in the design, prioritization,
stakeholders throughout the research process-from topic selection through design and conduct of research to dissemination of results" (https://www.pcori.org/en gagement/what-we-mean-engagement).
The objective of this project was to engage patients and families in developing a prioritized list of research topics for pediatric emergency medicine (PEM). A secondary objective was to compare results with prior research prioritization initiatives in the emergency department (ED) setting. 7, 9, 10 PEM is the branch of medicine concerned with providing acute health care to children, which may include triage, stabilization, diagnosis, treatment, and appropriate follow-up care. In 1995 Canadian PEM physicians created a research network called Pediatric Emergency Research Canada (PERC; http://www.perc-ca nada.ca/), which brought together tertiary pediatric emergency care institutions throughout Canada to conduct research designed to improve the health of children. 11, 12 9, 10, 13 However, these processes focused on clinicians, investigators, and administrators and they did not include patients or families. Thus, our project focused specifically on engaging patients and families in the prioritization process to ensure that patients' and families' views are included in the selection of research topics. 1 
METHODS
We utilized a systematic two-phase process including data collection and a stakeholder survey followed by a modified Delphi consensus methodology 14 consisting of two Web-based surveys and a face-to-face meeting. The modified Delphi method has been used in prior research priority setting initiatives in pediatrics, emergency medicine, and PEM. 9, 15, 16 Ethics approval was obtained from the Conjoint Health Research Ethics Board of the University of Calgary.
Phase 1: Topic Generation
The objective of Phase 1 was to generate an extensive list of potential research topics for prioritization.
Data Collection. To ensure that the topics reflected the frequency and severity of disease burden and gaps in care, we invited all 15 PERC sites to provide data on the 50 most common chief complaints, admission, and discharge diagnoses, along with deidentified patient complaints and morbidity and mortality round topics. The results of this data collection was combined with topics identified in prior research priority setting initiatives from other pediatric emergency research networks 9, 10 to create an initial list of potential topics. We then convened an advisory panel of stakeholders which included parents of children who had received emergency care, emergency physicians, nurses, administrators, educators, and trainees from across Canada (n = 107). The parent participants were identified through established patient and parent advisory and engagement groups including: the Patient and Community Engagement Research (PACER; n = 3) and the Alberta Children's Hospital Patient and Family Care Center (PFCC; n = 2) groups in Calgary; the TRanslating Emergency Knowledge for Kids (TREKK) parent advisory group (n = 2) in Winnipeg; the Pediatric Patient Advisory Group (PedPAG) at the University of Alberta (n = 2) in Edmonton; and parents participating in the Strengthening Transitions in Care program (n = 2) at Dalhousie University. Survey 1. Utilizing a Web-based survey, participants were asked to rate the degree to which they agree that each topic is a priority for multicenter research in the PERC network. A 5-point Likert scale was used (1 = disagree strongly, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = agree strongly) and participants were also asked to suggest topics that were not included in the original list. It was decided a priori that all topics rated "agree" or "agree strongly" by 70% or more of the respondents would be retained for discussion at the face-to-face meeting. Indeterminate topics (rated 4 or 5 by >50% and < 70% of respondents) and any new topics suggested by respondents of the Phase 1 survey were retained for Phase 2.
Phase 2: Topic Refinement and Prioritization
The objective of Phase 2 was to refine and prioritize the potential research topics. Phase 2 consisted of two further Web-based surveys and a face-to-face meeting of a stakeholder panel. The stakeholder panel consisted of parents (n = 6) who had attended a pediatric emergency department with their child/children, the PERC site lead or designate from each of our 15 PERC sites (including physicians and nurses) and two PERC researchers with experience in patient and family engagement. The parent representatives were purposively sampled from those who participated in Phase 1 to achieve balanced geographic and gender representation.
Survey 2. At the outset of Phase 2 we sent out a second Web-based survey where the stakeholder panel rated the indeterminate (topics rated 4 or 5 by >50% and <70% of respondents) and new topics suggested by respondents from Phase 1, using the same 5-point Likert scale. Similar to the Phase 1 survey all topics that were rated 4 ("agree") or 5 ("strongly agree") by ≥70% of respondents were retained for discussion at the face-to-face meeting.
Face-to-Face Meeting. A face-to-face meeting was held on February 1, 2017, in Banff, Alberta. The meeting was held in conjunction with the PERC Annual Scientific Meeting and parents were invited to attend the entirety of the PERC meeting. The in-person meeting was led by an experienced facilitator using the nominal group technique, an established consensus methodology that has been used in similar prioritization exercises. 10, 15 Prior to the meeting, participants were provided with the data collected in Phase 1 (entrance complaints, admission and discharge diagnoses from all sites), a summary of the group ratings for each topic from the premeeting survey, and their individual responses to the survey. The discussion at the meeting was framed in terms of: 1) the potential impact of the research topic (i.e., impact on morbidity, mortality, and health resource utilization); 2) the feasibility of conducting research on the topic in a multicenter research network and; and 3) the degree to which the topic requires knowledge generation versus knowledge translation. Participants discussed each of the topics and were able to clarify meaning/ rephrase topics and suggest new topics.
Survey 3. Upon completion of the face-to-face meeting the stakeholder group completed a third, and final, Web-based survey to rate the topics discussed and new topics identified at the meeting using the same 5-point Likert scale. The final list of priorities consisted of those rated 4 ("agree") or 5 ("strongly agree") by 70% of respondents in the third survey.
RESULTS
Project phases and the results of data collection and surveys are outlined in Figure 1 Phase 1: Topic Generation Data Collection. A total of 12 PERC sites (80%, n = 15) contributed data on entrance complaints, admission and discharge diagnoses, deidentified patient complaints (complaints about care received in the ED submitted by patients and families), and morbidity and mortality round topics. Based on the International Statistical Classification of Disease (ICD) nomenclature conditions were combined and the top 50 entrance complaints and admission and discharge diagnoses were retained (Data Supplement S1, available as supporting information in the online version of this paper, which is available at http://onlinelibra ry.wiley.com/doi/10.1111/acem.13493/full). These data were combined with the deidentified patient complaints and morbidity and mortality round topics and existing topics from prior research prioritization initiatives. 9, 10 After consolidation of data sources and removal of duplicates by the research team, 85 potential research topics were retained (Data Supplement S2, available as supporting information in the online version of this paper, which is available at http://on linelibrary.wiley.com/doi/10.1111/acem.13493/full) for Survey 1.
Survey 1: Stakeholder Survey. The first online survey of potential research topics had an 86% response rate (92/107). From this survey, a total of 64 topics were identified for further consideration. Sixteen topics were rated 4 or 5 by 70% of the respondents and immediately retained for discussion at the face to face meeting (topics ranked 1 to 16 in Table 1 ). Thirty-five topics were retained from the initial list of 85 (rated 4 or 5 by at least 50% of the respondents) and 13 new topics/conditions were identified by participants (see Table 1 ), leaving 48 topics for the Phase 2 survey.
Phase 2: Topic Refinement and Prioritization Survey 2. During Phase 2 of the priority setting process the stakeholder panel (n = 23) participated in a second online survey to rate the 48 topics from the Phase 1 online survey. There was a 100% response rate (23/23) with 19 topics rated 4 or 5 by 70% or more respondents and 15 new topics identified for a total of 34 topics retained for discussion at the face-toface meeting (Table 2) .
Face-to-Face Meeting. A total of 50 topics were discussed at the face-to-face meeting, including 16 highly rated topics retained from Survey 1 and 34 topics from Survey 2. A total of 22 individuals attended the in person meeting, including 14 PERC site leads, two PhD health researchers, and six parents. One clinician from the original stakeholder group was unable to attend the face-to-face meeting. Each of the 50 topics were discussed by the group to ensure a common understanding of each condition and eliminate any redundancies and/or combine topics. At the conclusion of this meeting there were a total of 35 topics. The participants combined the 50 initial topics into 33 and identified two new topics (Table 3) . Survey 3. Five days after the face-to-face meeting the participants were asked to complete a third and final online survey to rate the remaining 35 topics. The final survey had a 100% response rate (22/22) with 15 topics rated 4 or 5 by 70% of the participants Figure 1 . Project phases and the results of data collection and surveys. Note: All topics that were rated "agree" or "agree strongly" by 70% or more of the respondents were retained for discussion at the face-to-face meeting, indeterminate topics (rated 4 or 5 by >50% and <70% of respondents), and new topics suggested by respondents were retained for the next phase. PERC = Pediatric Emergency Research Canada. (Table 4 ). These 15 topics were identified as the top research priorities for PEM. The top five priorities included mental health presentations, pain and sedation, practice tools, quality of care delivery, and resource utilization. Table 5 shows the topics and rankings from this process compared to prior research priority setting initiatives in the ED setting.
Comparison With Prior Research Priorities
7,9,10,13
DISCUSSION
We used a systematic process to combine data on patient presentations with multiple stakeholder input to identify research priorities in PEM. In contrast to prior research priority setting initiatives in PEM 9,10,13
we included parents in the prioritization and used a data-driven process. The top five priorities included mental health presentations, pain and sedation, practice tools, quality of care delivery, and resource utilization. When comparing our results with prior initiatives in PEM 9, 10, 13 there is some alignment in research topics. For example, pain and sedation, respiratory illnesses/wheeze, patient safety/medication error, and sepsis were identified as priorities in our work and prior publications.
9,10,13 Major/multisystem trauma were also priorities identified in our work and in the UK and Ireland and Australia and New Zealand. 9, 13 Similarly, practice tools and quality of care/best practices in care delivery were also prioritized by the PECARN. 10 These overlapping priorities highlight the need for research in these areas, as well as the potential for collaboration between research networks.
Another recently published prioritization process in the ED setting 7 that included patients/families was not specific to PEM so it is difficult to directly compare results. Many of the identified priorities were focused on the frail elderly, end-of-life care, and adultspecific conditions such as chest pain. However, there was some notable overlap with our work, including the high ranking of mental health presentations. Clearly mental health, which was identified and highly ranked in our work, the prior process that included patients/parents, 7 and in one of the prior PEM initiatives, 10 is a priority for multiple stakeholders. Other areas of overlap with the EM priority-setting partnership included trauma, clinical prediction rules, and sepsis, 10 further highlighting the importance of these research areas.
A key finding from our work is the priorities we identified that were lacking from prior initiatives in PEM that did not include the patient/parent perspective.
9,10,13 These topics include resource utilization, ED communication, antibiotic stewardship, and patient/ Role of social media in health/ED care PEM = pediatric emergency medicine.
family adherence with recommendations. The inclusion of parents in this process enabled a rich dialogue about the context and importance of these topics from a health care user's point of view. Similarly, the health care providers were able to provide the parents with insight into the clinical context. Prior work has highlighted that including the patient perspective results in key contributions, including making the patient and caregiver perspectives explicit, and can change the focus of research and result in changes to outcomes, goals, and improvement of measurement tools. 3, 17 One of the new topics identified in Survey 2 was community engagement in health services research. At the face-to-face meeting there was unanimous agreement among panel participants that this was not a research priority as such, but instead should be a guiding principle for all research conducted in PEM.
This process resulted in a number of key lessons about community engagement in research. First, given the complexity of the medical context, including More help and research in dealing with chronic pain/mental health-currently they seem to be treated as separate issues
NA
Opioid and nonopioid use in the ED and after discharge. We are in opioid crisis in Canada, why not have PERC be at the forefront of solutions and approach?
Headache management (migraine, posttraumatic, etc.; abortive, acute, subacute, chronic, etc.)
Tranexamic acid in major trauma
Return to play and discharge instructions in concussion terminology, and the importance of the patient/family perspective, a face-to-face meeting was a crucial component of this process. This aligns with prior work on including public involvement in setting a national research program in the United Kingdom, which reported that there was the most public input where contributions could be made in an open format. 3 Another key lesson was the importance of including more than one parent, to broaden the perspective provided and to increase the comfort level of the individual participants to provide their perspective. At the end of our face-to-face meeting one of the parent participants stated that they felt that this "had been a genuine and respectful experience." Prior work has also highlighted the importance of continuous and genuine partnerships, strategic selection of stakeholders, and accommodation of stakeholders' practical needs, 4 factors we also considered key to the success of our initiative.
This project had a number of important strengths, most importantly is the inclusion of the patient/parent perspective. Although there were proportionally few parents in the initial survey, we attempted to make sure their perspective was represented by including multiple parents at the face-to-face meeting and enabling participants to add new topics throughout the process. We also had broad stakeholder representation in our initial topic generation phase, with the inclusion of nurses, physicians, administrators, educators, trainees, researchers, and parents. The high response rate to our surveys also contributes to the face validity and generalizability of our results. A final strength was the use of data to identify topics and perceived and unperceived needs. In comparison, prior work depended on brainstorming and expert opinion.
9,10

LIMITATIONS
With respect to limitations, our process was intentionally focused on research that could be conducted in pediatric EDs, and as such our priorities may not reflect the research needs for all care settings where children are seen, such as prehospital care and care provided in community, rural, and general EDs. Similarly, the data upon which we based our priorities, and our stakeholders, were Canadian, which may limit the generalizability of our results. However, the overlap between our priorities and prior work in the United States, the United Kingdom, and Ireland indicates that many of these priorities are generalizable. As with any priority process, it is possible that individuals' responses reflect their own bias. For example, clinician scientists represented in this group may have been influenced by their own areas of research. However, we utilized a diverse group in identifying initial priorities and anonymous survey responses and required a majority to identify priorities to retain and the face-to-face discussions were facilitated by an experienced mediator to ensure all voices were heard.
CONCLUSION
This work identifies key priorities for research in pediatric emergency medicine. Comparing our results with prior initiatives in the ED setting identifies shared research priorities and opportunities for collaboration among pediatric emergency medicine research networks. This work in particular makes an important contribution to the existing literature by including the patient/family perspective missing from prior work. Our prioritized list will guide investigators and funding bodies in the development, planning, and funding of research to improve care and outcomes for ill and injured children. Future work will include continuing our partnership with patients and families to generate research questions, identify patient-centered outcomes, and codesign studies in these priority research areas.
